Uptake of 111In-labeled fully human monoclonal antibody TSP-A18 reflects transferrin receptor expression in normal organs and tissues of mice.
Transferrin receptor (TfR) is an attractive molecule for targeted therapy of cancer. Various TfR-targeted therapeutic agents such as anti-TfR antibodies conjugated with anticancer agents have been developed. An antibody that recognizes both human and murine TfR is needed to predict the toxicity of antibody-based agents before clinical trials, there is no such antibody to date. In this study, a new fully human monoclonal antibody TSP-A18 that recognizes both human and murine TfR was developed and the correlation analysis of the radiolabeled antibody uptake and TfR expression in two murine strains was conducted. TSP-A18 was selected using extracellular portions of human and murine TfR from a human antibody library. The cross-reactivity of TSP-A18 with human and murine cells was confirmed by flow cytometry. Cell binding and competitive inhibition assays with [111In]TSP-A18 showed that TSP-A18 bound highly to TfR-expressing MIAPaCa-2 cells with high affinity. Biodistribution studies of [111In]TSP-A18 and [67Ga]citrate (a transferrin-mediated imaging probe) were conducted in C57BL/6J and BALB/c-nu/nu mice. [111In]TSP-A18 was accumulated highly in the spleen and bone containing marrow component of both strains, whereas high [67Ga]citrate uptake was only observed in bone containing marrow component and not in the spleen. Western blotting indicated the spleen showed the strongest TfR expression compared with other organs in both strains. There was significant correlation between [111In]TSP-A18 uptake and TfR protein expression in both strains, whereas there was significant correlation of [67Ga]citrate uptake with TfR expression only in C57BL/6J. These findings suggest that the difference in TfR expression between murine strains should be carefully considered when testing for the toxicity of anti-TfR antibody in mice and the uptake of anti-TfR antibody could reflect tissue TfR expression more accurately compared with that of transferrin-mediated imaging probe such as [67Ga]citrate.